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Title of the Invention 

BODY MOUNTING TYPE DISPLAY SYSTEM 


D-990 


Background of the Invention and Related Art Statement 

The invention relates to a body mounting type display system 
for providing information relative to a work to an operator in 
carrying out the work, which can not be carried out on a desk, for 
example, inspection, maintenance, repair or control for a large 
apparatus or equipment; medical treatment, such as operation; a 
serving action, such as reception, guidance or product explanation; 
or an operation of construction machinery, crane or factory 
equipment. 

For example, when a work or operation, such as inspection, 
maintenance, repair or control, is carried out for a large 
apparatus or equipment, it has been studied to provide an operator 
or user with information of a maintenance manual which is inputted 
as electronic file by using a computer mounted on a body of the 
operator and a body mounting type display device mounted on a head 
of the operator. In this case, a signal output port exclusive for 
an image signal is provided to the computer, and the image signal 
is outputted to the body mounting type display device through a 
cable connected to the signal output port. 

However, a spatial area where such type of work is carried out 
is often limited. Therefore, although it is necessary that the 
operator equipped with the display device can obtain information 
without using hands, it is not always necessary that the computer 
and batteries for actuating the computer are mounted on the body. 
Rather, it is important as a priority to provide mobility to the 


user by only providing the user with an interface with the user. 

Therefore, for example, in a medical site, in order to carry 
out an operation while confirming images of a diagnostic equipment, 
such as X-ray CT and magnetic resonance imager (MRI), it has been 
tried that the images are displayed on a head mounting type display 
device mounted on a head of an operating doctor based on image 
signals taken out from an image signal output port provided to the 
diagnostic equipment. Also, in a construction site, in order to 
operate a construction machine, such as a crane, while confirming 
a picture image taken by a camera provided to the construction 
machine, it has been tried that the picture image is displayed on 
a head mounting type display device mounted on a head of an 
operator using image signals taken out from an image signal output 
port provided to a driver's seat of the construction machine. 

Heretofore, since picture images have been displayed on a body 
mounting type display device by image signals outputted from a 
picture image source apart from a human body, a signal output port 
exclusive for the image signals is provided to the picture image 
source. Therefore, in case the body mounting type display system 
is formed of a computer, such as conventional computer, attached to 
a device where a signal output port exclusive for image signals is 
not provided, or a book-type computer considering the mobility, it 
is necessary to remodel the system in order to add the signal 
output port thereto. Also, there has been a case where such a 
remodeling is difficult. Thus, the body mounting type display 
system has not been applied to a wide field. 

Also, in case a user equipped with the body mounting type 
display device carries out a work, normally, it is necessary for 


the user not only to confirm picture images but also to change 
picture images or select a necessary item from a menu by inputting 
data into a computer through a pointing device or a microphone. 
Also, there is a case wherein picture images at a working site 
taken by a camera mounted on the user are inputted into a computer, 
and then sent to a skilled operator away from that working site to 
ask for a guidance. In this case, it is necessary to provide 
interfaces for connecting input devices, such as a pointing device, 
microphone and camera, to a computer, and connect the computer and 
the input device through the interfaces by cables. 

on the other hand, there is a case wherein information is 
provided to the user by sending output signals from the computer to 
an output device, such as a speaker or earphone mounted on the 
user. in this case, it is necessary to provide an interface for 
connecting an output device, such as speaker, to the computer, and 
connect the computer and the output device through the interface by 
a cable. In the above described cases, the number of wirings for 
connecting the computer and input-output devices mounted on the 
user's body is increased, and a number of wirings and thick wirings 
disturb the user in operation, so that the effect of free user's 
hands because of the body mounting type display device is 
decreased. 

in view of the above problems, the present invention has been 
„.ade, and an object of the invention is to provide a body mounting 
type display system for solving the above problems. 

Further objects and advantages of the invention will be 
apparent from the following description of the invention. 


Summary of the Invention 

A body mounting type display system of the present invention 
includes a display device to be mounted on a body of a user or 
operator, a computer for outputting signals corresponding to at 
least display data, and a signal transmission device disposed 
between the display device and the computer. The signal 
transmission device includes a computer side output transmission 
circuit connected to a bus line of the computer, and a body side 
output transmission circuit connected to the display device through 
an image output interface. The computer side output transmission 
circuit includes a buffer memory into which data corresponding to 
the signal outputted through the bus line is written by a central 
processing unit (hereinafter referred to as "CPU") of the computer, 
a device for reading out the data stored in the buffer memory and 
converting the data into a communication signal, and a device for 
sending or transmitting the communication signal. The body side 
output transmission circuit is formed of a device for receiving the 
communication signal sent from the computer side output 
transmission circuit, and a device for restoring the received 
communication signal to a signal equivalent to the signal outputted 
through the bus line. The image output interface produces a signal 
for actuating the display device based on the display data of the 

restored signal. 

According to the structure of the present invention, signals 
corresponding to at least the display data are outputted to the 
computer side output transmission circuit through the bus line of 
the computer, and the data corresponding to the outputted signals 
is written in the buffer memory of the computer side output 


transmission circuit by the CPU of the computer. The data written 
in the buffer memory is read out to be converted into a 
communication signal, and sent to the body side output transmission 
circuit at a predetermined communication speed. The communication 
signals received in the body side output transmission circuit is 
restored to the signals outputted through the bus line. The image 
output interface of the display device connected to the body side 
output transmission circuit produces signals for actuating the 
display device based on the signals corresponding to the display 
data among the restored signals. 

Thus, by using the computer equipped with the ordinary bus 
line without providing an exclusive signal output port for the 
image signals to the computer, the picture images corresponding to 
the display data outputted from the computer can be displayed on 
the display device mounted on the user. 

Also, in case a conventional computer equipped with a display 
device interface is used as the computer of the present invention, 
by providing an address of a conventional display device interface 
to the buffer memory of the computer side output transmission 
circuit, the display device of the invention can be actuated 
according to the program employed in the conventional computer 
control, since there is no change in the address of the interface 
when viewed from the CPU of the computer. 

The body mounting type display system according to the present 
invention may be further provided with an input device. The signal 
transmission device includes a computer side input transmission 
circuit connected to the bus line of the computer, and a body side 
input transmission circuit connected to the input device through an 


input interface- Input signals produced by the input device are 
converted into signals transmissible by the bus line of the 
computer through the input interface. The body side input 
transmission circuit includes a converting device for converting 
the signals transmitted from the input interface into communication 
signals, and a sending device for sending the communication 
signals. The computer side input transmission circuit includes a 
receiving device for receiving the communication signals sent from 
the body side input transmission circuit, a restoring device for 
restoring the received communication signals to signals 
corresponding to the signals transmitted from the input interface, 
and a buffer memory into which the input data corresponding to the 
restored signals is written. The input data stored in the buffer 
memory can be read out by the CPU of the computer through the bus 
line . 

The input signals produced by the input device are converted 
into signals transmissible by the bus line of the computer through 
the input interface, converted into communication signals by the 
body side input transmission circuit, and sent to the computer side 
input transmission circuit. The communication signals received by 
the computer side input transmission circuit are restored to the 
signals transmitted from the input interface, and input data 
corresponding to the restored signals is written in the buffer 
memory. The input data stored in the buffer memory is read out by 
the computer through the bus line. 

Thus, in case the operator or user equipped with the body 
mounting type display device works, the operator not only confirms 
the picture images but also inputs by oneself data into the 


computer through the input device. Moreover, it is not necessary 
to directly connect the input device to the computer, and it is 
enough to connect the computer side output transmission circuit and 
the computer side input transmission circuit to the bus line of the 
computer, the image output interface of the display device to the 
body side output transmission circuit, and the input interface of 
the input device to the body side input transmission circuit. 

Thus, wirings required when the communication signals are sent 
by wire are limited to a wiring between the computer side output 
transmission circuit and the body side output transmission circuit, 
and a wiring between the computer side input transmission circuit 
and the body side input transmission circuit to thereby not require 
thick wirings and a number of wirings. Also, in case the 
communication signals are sent by radio transmission, no wiring is 
required to thereby not disturb the operator equipped with the body 
mounting type display device. 

Also, in case a conventional computer including a display 
device interface and an input device interface is employed as the 
computer of the present invention, by providing an address of the 
conventional display device interface to the buffer memory of the 
computer side output transmission circuit and an address of the 
conventional input device interface to the buffer memory of the 
computer side input transmission circuit, the display device and 
input device of the present invention can be actuated by a program 
used for controlling the conventional computer, since there is no 
change in the addresses of the respective interfaces when viewed 
from the CPU of the computer. 

It is preferable that an output device to be worn or mounted 


to the operator, different from the display device, may be 
connected to the body side output transmission circuit through an 
output interface. The computer can output signals corresponding to 
an output content of the output device as signals outputted through 
5 the bus line, and the output interface produces signals for 
actuating the output device based on the signals corresponding to 
the output content among signals restored by the body side output 
transmission circuit. 

Thus, the signals corresponding to the output content of the 
10 S J output device are outputted to the computer side output 
' ' transmission circuit through the bus line of the computer, and data 
•1 corresponding to the outputted signals is written in the buffer 
H memory of the computer side output transmission circuit by the 
computer. The data written in the buffer memory is read out to be 
converted into the communication signal, and sent to the body side 
output transmission circuit at a predetermined communication speed. 
The communication signals received at the body side output 
transmission circuit are converted into signals outputted through 
the bus line, i.e. signals containing the same signals as that 
obtained by directly reading the content through the bus line. An 
output interface of the output device connected to the body side 
output transmission circuit produces signals for actuating the 
output device based on signals corresponding to the output content 
among the restored signals. 

Thus, in case of work using the body mounting type display 
device, the operator not only confirms picture images, but also is 
provided with information through the output device. Moreover, 
there is no necessity for directly connecting the output device to 
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the computer, and it is merely enough to connect the output 
interface of the output device to the body side output transmission 
circuit. 

Also, in case a conventional computer including a display 
device interface and input-output device interfaces is used as the 
computer of the present invention, by providing addresses of the 
conventional display device interface and the output device 
interface to the buffer memory of the computer side output 
transmission circuit and the conventional input device interface to 
the buffer memory of the computer side input transmission circuit, 
the display device and input device of the present invention can be 
actuated by a program used for controlling the conventional 
computer, since there is no change in the addresses of the 
respective interfaces when viewed from the CPU of the computer. 

It is preferable that the communication signals are 
transmitted from a sending side to a receiving side by radio 
transmission. Through transmission of the communication signals 
from the sending side to the receiving side by the radio 
transmission, wirings among the display device, input-output 
devices and computer can be removed to thereby prevent the operator 
equipped with the display device from being disturbed by the 
wirings. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a body mounting type display 
system of an embodiment according to the present invention; 

Fig. 2 is an explanatory drawing of a structure of the body 
mounting type display system of a first embodiment; and 


Fig. 3 is an explanatory drawing of a structure of the body 
mounting type display system of a second embodiment of the 
invention. 


Detailed Description of Preferred Embodiments 

With reference to the accompanying drawings, embodiments 
according to the present invention will be explained hereunder. 

A body mounting type display system 1 as shown in Fig. 1 
includes a head mounting type display device (HMD) 3 to be mounted 
on a head of an operator or user 2; a computer 4 disposed away from 
the operator 2; a signal transmission device 5 disposed between the 
head mounting type display device 3 and the computer 4; a 
microphone (input device) 6, a speaker or earphone (output device) 
7 and a camera (input device) 8, which are mounted on or worn by 
the operator 2 through attachment to the head mounting type display 
device 3; and a mouse (input device) 9 operated by the operator 2. 
The mouse 9 may be held by a hand of the operator 2, or attached to 
the body, such as an arm, of the operator 2 through a band. 

AS shown in Fig. 2, the computer 4 includes a CPU 14 connected 
to a cache memory 11 and a chip set 12 through a bus line 13. The 
chip set 12 is connected to a main memory 16 through a bus line 15, 
and a hard disc 18 is connected to the chip set 12 through a hard 
disc interface 17. In the computer 4, the CPU 14 carries out a 
process according to an execution command and data stored in the 
main memory 16 and the hard disc 18, so that signals corresponding 
to display data by the head mounting type display device 3 and 
signals corresponding to contents of a sound output of the speaker 
7 are outputted. 
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The signal transmission device 5 includes a computer side 
output transmission circuit 21, a computer side input transmission 
circuit 22, a body side output transmission circuit 23, and a body 
side input transmission circuit 24. 

As shown in Fig. 1, the computer side output transmission 
circuit 21 and the computer side input transmission circuit 22 are 
disposed on a common base plate as a host circuit unit H, and are 
connected to a bus line 19 of the computer 4 through a bus line 
connector 19". The bus line 19 is formed of several bus lines for 
data, address and controlling purposes. In the present embodiment, 
the bus line 19 is an Industry Standard Architecture (hereinafter 
referred to as "ISA") bus. The computer side output transmission 
circuit 21 and the computer side input transmission circuit 22 are 
detachably connected through the connector to the bus line which 
meets such a widely applied bus standard as the ISA bus, so that 
the body mounting type display system 1 of the invention can be 
easily incorporated into almost all the existing systems - 

The body side output transmission circuit 23 and the body side 
input transmission circuit 24 are mounted on a head portion of the 
operator 2 as a slave circuit unit S through the head mounting type 
display device 3. The body side output transmission circuit 23 is 
connected to the head mounting type display device 3 through an 
image output interface 36, and the speaker 7 through a sound output 
interface 37. The body side input transmission circuit 24 is 
connected to the microphone 6 through a sound input interface 38, 
the camera 8 through an image input interface 39, and the mouse 9 
through a mouse input interface 40. The respective interfaces 36, 
37, 38, 39, 40 are mounted on the head portion of the operator 2 
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through the head mounting type display device 3 by housing them in 
a casing of the slave circuit unit S. The respective interfaces 
36, 37, 38, 39, 40 are connected to the slave circuit unit S 
through a bus line 19' having the same operation and function as 
those of the ISA bus standard, same as the bus line 19 of the 
computer 4. 

The computer side output transmission circuit 21 includes a 
buffer memory 31, a serializer 32 and a transmitting or sending 
circuit 33. 

Signals corresponding to display data of the head mounting 
type display device 3 outputted through the bus line 19 of the 
computer 4 and data corresponding to signals corresponding to the 
contents of the sound output of the speaker 7 are written in the 
buffer memory 31 by the CPU 14 through the chip set 12. 

The serializer 32 reads out the data stored in the buffer 
memory 31 and converts it to communication signals. In the present 
embodiment, the data read out from the buffer memory 31 by the 
serializer 32 is converted into high speed serial signals to 
thereby obtain a necessary transmitting speed. 

The sending circuit 33 modulates serial communication signals 
of plural channels outputted from the serializer 32 by modulators 
33a. At this time, frequencies of the serial communication signals 
of the respective channels are made different form each other at a 
predetermined frequency interval, so that the frequency for one 
channel is assigned to each of the serial communication signals of 
the respective channels. The modulated waves of the channels are 
mixed and amplified at an amplifier 33b, converted to 
electromagnetic waves, and sent by a radio transmission through a 
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host antenna 50. 

The body side output transmission circuit 2 3 includes a 

receiving circuit 34 and a deserializer 35. 

The receiving circuit 34 receives the communication signal 
sent from the computer side output transmission circuit 21. More 
specifically, in the receiving circuit 34, after the 
electromagnetic waves received by a slave antenna 51 are amplified 
at an amplifier 34a, the signals are demodulated for the respective 
channels of the original serial communication signals at 
demodulators 34b, and are sent to the deserializer 35. 

In the deserializer 35, the received communication signals are 
restored to the parallel data signals with the original bus width 
outputted through the bus line 19 of the computer 4. The restored 
signals are sent to the respective interfaces 36, 37, 38, 39, 40. 

AS shown in Fig. 1, the head mounting type display device 3 
includes a display element 3a for emitting a picture image display 
light led to eyes of the operator 2, and a mounting portion 3b, 
such as a head set, for mounting the display element 3a to the head 
of the operator 2. The display element 3a is, for example, formed 
of a liguid-crystal display element with a back-light, 
incidentally, as the head mounting type display device, for 
example, there may be employed a display device wherein the picture 
image display lights emitted from the display elements are led to 
the eyes of the operator 2 by optical elements, such as an all 
reflecting mirror or a combination, e.g. a half mirror and a 
hologram element and the like. Or, a display device mounted on a 
portion other than the head may be employed instead of the head 
mounting type display device. 


The image output interface 36 produces signals for operating 
the display element 3a of the head mounting type display device 3 
based on signals corresponding to the display data among the 
signals restored by the deserializer 35 of the body side output 
transmission circuit 23. Thus, a picture image corresponding to 
the display data can be observed by the operator 2. Also, the 
sound output interface 37 produces signals for actuating the 
speaker 7 based on signals corresponding to the sound output 
contents among the signals restored by the deserializer 35 of the 
body side output transmission circuit 23. Thus, a sound 
corresponding to the sound output contents can be heard by the 
operator 2 . 

Sound input signals produced by the sound input interface 38 
through the microphone 6 are converted into signals transmittable 
by the bus line 19 of the computer 4; image input signals produced 
by the image input interface 39 through the camera 8 are converted 
into signals transmittable by the bus line 19 of the computer 4; 
and input signals produced by the mouse input interface 40 through 
the mouse 9 are converted into signals transmittable by the bus 
line 19 of the computer 4. 

The body side input transmission circuit 24 includes a 
serializer 41 and a transmitting or sending circuit 42. 

The serializer 41 converts the signals transmitted from the 
respective interfaces 38, 39, 40 into communication signals. In 
the present embodiment, the data transmitted from the respective 
interfaces 38, 39, 40 by the serializer 41 is converted into high 
speed serial signals to thereby obtain a necessary transmission 
speed. 
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In the sending circuit 42, serial communication signals of 
plural channels outputted from the serializer 41 are modulated by 
modulators 42a. At this time, the frequencies of the serial 
communication signals of the respective channels are made different 
from each other at a predetermined frequency interval, so that a 
frequency for one channel is assigned to each of the serial 
communication signals of the respective channels. The modulated 
waves of the channels are mixed and amplified at an amplifier 42b, 
and are converted into electromagnetic waves through the slave 
antenna 51, which are sent by radio transmission. 

When a communication through the radio transmission is carried 
out by the signal transmission device 5, it is preferable to use 
electromagnetic waves in a frequency band more than 800 MHz in 
order to obtain a required communication speed. For example, in 
case a frequency in a band width of 2.4 GHz is used, a channel is 
provided in every 1 MHz , so that total 79 channels from 2.402 GHz 
to 2.480 GHZ can be used. In case the bus line 19 of the computer 
4 is the ISA bus, suitable 12 channels can be selected among them. 
Also, in this case, assuming that a transmitting distance is in the 
order of 10 meters, generally, a transmitting electric power of 
about 100 mw is required. Thus, the electric power consumed by the 
transmission through the radio transmission is equal to or less 
than that by a portable telephone. Accordingly, a power supply 
capacity required at the body mounting side is extremely small when 
compared with a power supply capacity required for operating the 
CPU and its peripheral circuits, so that it is possible to 
incorporate a small battery into the head set or the like. 

The computer side input transmission circuit 22 includes a 
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receiving circuit 43, deserializer 44 and buffer memory 45. 

The receiving circuit 43 receives communication signals sent 
from the body side input transmission circuit 24. More 
specifically, in the receiving circuit 43, the electromagnetic 
waves received by the host antenna 50 are amplified at an amplifier 
43a, and after the waves are demodulated for the respective 
channels of the original serial communication signals at the 
demodulators 43b, the signals are sent to the deserializer 44. 

In the deserializer 44, the received communication signals are 
restored to parallel data signals having the original bus width 
transmitted from the input interfaces 38, 39, 40. Input data 
corresponding to the restored signals transmitted from the input 
interfaces 38, 39, 40 is written in the buffer memory 45. The 
input data stored in the buffer memory 45 can be read out by the 
CPU 14 of the computer 4. 

Fig. 3 shows a second embodiment of the present invention. A 
difference of the second embodiment from the first embodiment 
resides in that a low voltage differential signaling (hereinafter 
referred to as "LVDS") system has been employed as a transmitting 
device of the communication signal. More specifically, instead of 
the sending circuit 3 3 of the computer side output transmission 
circuit 21 and the sending circuit 42 of the body side input 
transmission circuit 24 of the first embodiment, in the second 
embodiment, LVDS transmitters 33', 42' have been used, and instead 
of the receiving circuit 34 of the body side output transmission 
circuit 23 and the receiving circuit 43 of the computer side input 
transmission circuit 22 of the first embodiment, LVDS receivers 
34', 43' have been employed. The serial communication signals are 


converted to differential signals with a small voltage amplitude by 
the LVDS transmitters 33', 42' and sent to the LVDS receivers 34', 
43' by cables. 

For example, in the ISA bus, basically, a system address bus 
of 20 bits, an address bus of 7 bits to be used together with a 
control bus and a system data bus of 16 bits are operated by a 
basic clock of 8.3 MHZ. In case information of a total of 43 bits 
outputted through these buses is serially transmitted through a 
serializer of 10 bits to 1 bit and a deserializer of 1 bit to 10 
bits, signal lines of a total of 10 channels, i.e. 5 channels for 
receiving signals and 5 channels for sending signals, are required. 

The other portions of the second embodiment are the same as 
those of the first embodiment, and the same components or portions 
are designated by the same symbols. 

According to the above structure, signals corresponding to the 
display data and sound output contents are outputted to the 
computer side output transmission circuit 21 through the bus line 
19 of the computer 4, and the data corresponding to the outputted 
signals are written in the buffer memory 31 by the CPU 14. The 
data written in the buffer memory 31 are read out and converted 
into communication signals, which are sent out, and the sent-out 
communication signals are received by the body side output 
transmission circuit 23 and restored to the signals corresponding 
to those outputted through the bus line 19. The image output 
interface 36 produces signals for actuating the head mounting type 
display device 3 based on the signals corresponding to the display 
data among the restored signals, and the sound output interface 37 
produces signals for actuating the speaker 7 based on the signals 
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corresponding to the sound output contents among the restored 
signals. 

Thus, it is possible to display, by the head mounting type 
display device 3, a picture image corresponding to the display data 
outputted from the computer 4 by using the computer 4 equipped with 
the general bus line 19 without providing a signal output port 
exclusive for the image signal to the computer 4. Also, it is 
possible to output Information to the operator 2 by using the 
speaker 7. Moreover, it is not required to directly connect the 
speaker 7 to the computer 4, and the sound output interface 37 is 
simply connected to the body side output transmission circuit 23. 

Also, according to the above structure, the input signals 
produced by the microphone 6 , camera 8 and mouse 9 are converted to 
transmittable signals by the bus line 19 of the computer 4 with the 
input interfaces 38, 39, 40, and then converted to the 
communication signals by the body side input transmission circuit 
24, which are sent. The communication signals received by the 
computer side input transmission circuit 22 are restored to the 
signals transmitted from the input interfaces 38, 39, 40. Input 
data corresponding to the restored signals is written in the buffer 
memory 45. The input data stored in the buffer memory 45 is read 

out by the computer 4. 

Thus, in case the operator 2 equipped with the head mounting 
type display device 3 works, the user not only confirms the picture 
image but also inputs into the computer 4 by using the input 
devices 6, 8, 9. Moreover, it is not required to directly connect 
the input devices 6, 8, 9 to the computer 4. Only the computer 
side output transmission circuit 21 and the computer side input 
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transmission circuit 2 2 are connected to the bus line of the 
computer 4, the image output interface 36 is connected to the body 
side output transmission circuit 23, and the input interfaces 38, 
39, 40 are connected to the body side input transmission circuit 
24. Therefore, wirings required when the communication signals are 
sent through wires are wirings provided between the computer side 
output transmission circuit 21 and the body side output 
transmission circuit 23 and wirings provided between the computer 
side input transmission circuit 22 and the body side input 
transmission circuit 24, so that thick wirings and many other 
wirings are not required. Also, in case the communication signals 
are sent through radio transmission, these wirings are not 
required . 

Further, by transmitting the communication signals from a 
sending side to a receiving side through the radio transmission, 
wirings among the display device, the input-output devices and the 
computer can be removed to thereby prevent the operator equipped 
with the display device from being disturbed by the wirings. 

Incidentally, in case a conventional computer equipped with a 
display device interface and input-output device interfaces is used 
as the computer 4 in the above embodiments, when the addresses of 
the conventional display device interface and the output device 
interface are provided to the buffer memory 31 of the computer side 
output transmission circuit 21, and the address of the conventional 
input device interface is provided to the buffer memory 45 of the 
computer side input transmission circuit 22, there is no change in 
the addresses of the respective interfaces from the view of the CPU 
14. Thus, the head mounting type display device 3 and input-output 
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devices 6, 7, 8, 9 can be actuated by a program used for 
controlling the conventional computer. 

The present invention is not limited to the above embodiments. 
For example, the signals restored to the signals outputted through 
the bus line from the computer at the body side output transmission 
circuit are not limited to the signals transmitted to the output 
interface as outputted through the bus line, and may be transmitted 
as serial signals. Also, the input device and the output device 
are not limited to special ones, and may be a pointing device and 
a pad-shape keyboard other than the mouse. Also, the interfaces of 
the head mounting type display device, microphone, camera, pointing 
device, key pad, earphone and the like may be miniaturized and made 
light in weight by subjecting them to an application specific 
integrated circuit (ASIC). Further, instead of the input-output 
devices, such as the pointing device and pad-shape keyboard, to be 
used at positions away from the head mounting type display device, 
the input-output devices, such as the head mounting type display 
device, microphone, earphone and camera, the interfaces for the 
input-output devices and the body side input-output transmission 
circuits may be incorporated into structural portions of the head 
set for mounting the head mounting type display device to a head, 
and the communication signals may be transmitted by a radio 
transmission system, so that cables do not appear outside. 

According to the present invention, there is provided a body 
mounting type display system suitable for providing information 
from a computer to an operator or user who can work with free hands 
to thereby contribute to practical use in a wide field. 

While the invention has been explained with reference to the 
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specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims. 
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What is claimed is: 

1. A body mounting type display system, comprising: 
a display device to be worn by a user; 

a computer situated away from the display device and 
outputting a signal corresponding to at least display data; and 

a radio transmission device disposed between the display 
device and the computer, and including a computer side output 
transmission circuit connected to the computer and a body side 
output transmission circuit connected to the display device so that 
the signal at the computer is transmitted to the display device by 
wireless . 


2. A body mounting type display system according to claim 1, 
:= wherein said computer side output transmission circuit includes a 
IsK first buffer memory to which data corresponding to the signal is 
written by the computer, a first reading device for reading data 
O stored in the first buffer memory and converting the data to a 
communication signal, and a first sending device for sending the 
communication signal; said body side output transmission circuit 
includes a first receiving device for receiving the communication 
signal sent from the computer side output transmission circuit, and 
a first restoring device for restoring the received communication 
signal to a restored signal corresponding to the signal outputted 
from the computer. 


3. A body mounting type display system according to claim 2, 
further comprising an image output interface connected to the first 
restoring device and the display device for producing a signal for 
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actuating the display device based on the restored signal outputted 
from the first restoring device. 


4. A body mounting type display system, comprising: 
a display device to be worn by a user, 

an image output interface connected to the display device, 
a computer located away from the display device for outputting 
a signal corresponding to display data for the display device and 

having a bus line; and 

a signal transmission device disposed between the display 
device and the computer, and including a computer side output 
transmission circuit connected to the computer through the bus line 
and a body side output transmission circuit connected to the 
display device through the image output interface, said computer 
side output transmission circuit having a first buffer memory to 
which data corresponding to the signal outputted through the bus 
line is written by the computer, a first reading device for reading 
the data stored in the first buffer memory and converting the data 
to a communication signal and a first sending device for sending 
the communication signal, said body side output transmission 
circuit including a first receiving device for receiving the 
communication signal sent from the first sending device and a first 
restoring device for restoring the received communication signal to 
a signal corresponding to the signal outputted through the bus 
line, said image output interface producing a signal for actuating 
the display device based on the communication signal. 

5. A body mounting type display system according to claim 4, 
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further comprising: 

an input device held by the user, and 

an input interface connected to the input device, an input 
signal produced by the input device being converted to a signal 
transmissible by the bus line of the computer through the input 
interface , 

wherein said signal transmission device includes a computer 
side input transmission circuit connected to the bus line of the 
computer, and a body side input transmission circuit connected to 
the input device through the input interface, said body side input 
transmission circuit having a second converting device for 
converting a signal transmitted from the input interface to a 
communication signal and a second sending device for sending the 
communication signal, said computer side input transmission circuit 
having a second receiving device for receiving the communication 
signal sent from the second sending device, a second restoring 
device for restoring the received communication signal to a signal 
corresponding to the signal transmitted from the input interface, 
and a second buffer memory for storing as input data the signal 
from the second restoring device, said input data stored in the 
buffer memory being read by the computer through the bus line. 

6. A body mounting type display system according to claim 5, 
further comprising: an output device different from the display 
device and worn by the user, and an output interface for connecting 
the output device to the body side output transmission circuit, 
said computer outputting a signal corresponding to an output 
content of the output device through the bus line, said output 


interface producing a signal for actuating the output device based 
on the signal corresponding to the output content among signals 
restored by the body side output transmission circuit. 

7. A body mounting type display system according to claim 5, 
wherein said communication signal is transmitted from a sending 
side to a receiving side by radio transmission. 
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Abstract of the Disclosure 

in a body mounting type display system, at least a signal 
corresponding to display data is outputted to a computer side 
output transmission circuit through a bus line of a computer, and 

5 the data corresponding to the signal is written in a buffer memory 
of the computer side output transmission circuit by the computer. 
The data written in the buffer memory is read and sent, and the 
data is received at a body side output transmission circuit, which 
is restored to a signal corresponding to the signal outputted 

L0I3 through the bus line. An image output interface connected to the 
% body side output transmission circuit produces a signal for 
^1 actuating a display device worn by a user based on the display data 
of the restored signal. Thus, there is provided the body mounting 
type display system suitable for providing information to the user 

iM who can work with hand free condition. 
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Declaration and Power of Attorney For Patent Application 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 

BODY MOUNTING TYPE DISPLAY SYSTEM 

the specification of which 
(check one) 

la is attached hereto. 

□ was filed on as United States Application No. or PCT International 

Application Number 

and was amended on . 

(if applicable) 

1 hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, Section 
1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of any 
PCT International application which designated at least one country other than the United States, listed 
below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 


11-252301 

Japan 

06/09/1999 

□ 

(Number) 

(Country) 

(Day/Month/Year Filed) 

□ 

(Number) 

(Country) 

(Day/Month/Year Filed) 

□ 


(Number) (Country) (Day/MonthATear Filed) 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
applicatjon(s) listed below: 


(Application Serial No.) (Filing Date) 


(Application Serial No.) (Filing Date) 


(Application Serial No.) (Filing Date) 


I hereby claim the benefit under 35 U.S.C. Section 120 of any United States application(s), or Section 
365(c) of any PCT International application designating the United States, listed below and, insofar 
as the subject matter of each of the claims of this application is not disclosed in the prior United States 
or PCT International application in the manner provided by the first paragraph of 35 U.S.C. Section 
112. I acknowledge the duty to disclose to the United States Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, C.F.R., Section 1.56 
which became available between the filing date of the prior application and the national or PCT 
International filing date of this application: 


(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 


(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 


(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 


I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith. 

Yusuke Takeuchi Reg. No. 30,921 
Manabu Kanesaka Reg. No. 31 ,467 

Send Correspondence to: 

KANESAKA AND TAKEUCHI, 1423 Powhatan Street 
Alexandria, Virginia 22314 

Direct Telephone Calls to: 

Manabu Kanesaka at telephone number (703) 519-9785 


Full name of sole or first inventor 

HisashI Amafuji 


Sole or first Inventor's signature Date 


Residence 

Kyoto-shi, Japan 


Citizenship 

Japanese 


Post Office Address 


27-1 Kawashima Gonden-cho, Nishikyo-ku, Kyoto-shi, 
Kyoto-fu, 615-8195, Japan 


Full name of second inventor 

Hidefumi Saito 


Second inventor's signature Date 


Residence 

ibaraki-shl, Japan 


Citizenship 
Japanese 


Post Office Address 

2-8-5 Mizuo 4-chome, Ibaraki-shi, Osaka-fu, 567-0891, Japan 
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Full name of third inventor 

Ryutaro Nasu 



Second inventor's signature Date 
Resid^ce ^ ^ 

Kyoto-shi, Japan 

Citizenship 

Japanese 

Post Office Address 

113-4-208 Higashitate-cho, Onmae-ichijyo-agaru, Kamigyo-ku, Kyoto-shi, 
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